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(57) ABSTRACT 

A method and system connects a display device or other 
device to a computer system during operation of the system. 
Initially a run time EDID (Extended Display Identi?cation 
Data) ?ag is set to a ?rst value indicating no run time EDID 
is required. By monitoring for an interrupt a checking is 
carried out for a change to a neW display device in the 
computer system. If no change to a neW display device is 
detected, the run time EDID ?ag is checked. If the run time 
EDID ?ag indicates that no run time EDID is required, an 
EDID is read from a video BIOS on a graphics adapter in the 
computer system. If the run time EDID ?ag indicates that a 
run time EDID is required, an EDID is read from a video 

ROSS ---------------------- -~ 345/11 memory on a graphics adapter in the computer system. If a 
Nolan et al- ~~ 345/698 change to a neW display device is detected, the run time 

Iéie?; "" "" " 713/1332? EDID ?ag is set to a second value and EDID is then 
21 en 6 a . . . . . .. ~ ' 

Ward et a1‘ ~~~~~~~~ u 345/785 downloaded from the neW display device. 

Frederick et al. 709/208 
Dalgleish et al. ......... .. 345/204 13 Claims, 2 Drawing Sheets 
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METHOD AND SYSTEM FOR CHANGING A 
DISPLAY DEVICE ON A COMPUTER 

SYSTEM DURING OPERATION THEREOF 

FIELD OF THE INVENTION 

The present invention relates generally to computer sys 
tems having a display device, and in particular to removing 
a current display device from the computer system and 
connecting a neW display device to the computer system 
during operation of the computer system. 

BACKGROUND OF THE INVENTION 

Typical prior art computer system has a display device or 
CPU (central processing unit) operatively connected to a 
system memory and to a graphics card or video board. A 
display device is then connected to the graphics card or 
video board in order to display images supplied by the CPU. 
A con?guration of the computer system refers to the assort 
ment of components that make up the system and their 
interconnection. Con?guration can refer to either hardWare 
or softWare or the combination of both. For example, a 
typical con?guration for a personal computer consists of a 
main system memory, a ?oppy drive, a hard drive, a modem, 
a CD ROM drive, a monitor of display device, and an 
operating system. Many softWare applications require that 
the computer system have a certain minimum con?guration, 
for example, softWare that requires graphics display monitor 
and a video adapter, a particular microprocessor, and a 
minimum amount of main system memory. 

It is Well knoWn in the prior art that When a neW device 
or program is installed in the computer system, the system 
must be recon?gured. This means that certain sWitches and 
jumpers must be set for hardWare, or neW values must be 
de?ned for parameters for softWare. The video adapter is a 
board that plugs into the computer to give it display capa 
bilities. Obviously, the display capabilities are a function of 
the display device, Which is connected to the video adapter. 
Adapters offer different types of video modes, the tWo basic 
categories of video modes being text and graphics. Also, 
display devices typically offer a choice of resolutions from 
the image displayed. Video adapters contain their oWn 
memory so that the computer system’s main system memory 
or RAM is not used for storing displays. If the video adapters 
perform graphics calculations then they have graphics 
co-processors and are typically referred to as graphics 
accelerators. 

In order for the computer system to recogniZe the type of 
display device, Which is connected thereto, each display 
device has What is termed extended display identi?cation 
data (EDID). The EDID is a VESA standard data format that 
contains basic information about the display device and its 
capabilities, including vendor information, maximum image 
siZe, color characteristics, factory pre-set timings, frequency 
range limits, and character strings for the display device 
name and serial number. This information is stored in the 
display device and is used to communicate With the system 
through, typically, a display data channel betWeen the dis 
play device and the graphics adapter. The system uses this 
information for con?guration of the system. 

In prior art systems there Was limited space for storing the 
EDID in the computer system. During run time of the 
computer system the BIOS space is Write protected and no 
EDID data can be stored in the BIOS space during run time. 
Additionally, it takes relatively a long time to read the EDID 
from the display device. Thus, it cannot be read every time 
a mode is set since it introduces extremely long periods of 
time When mode query is done by third party softWare. In 
addition, When hot plugging display devices (disconnecting 
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2 
one display device and connecting a different display device 
during operation of the computer system), the EDID data 
siZes are not knoWn until actually reading and analyZing the 
EDID. In the prior art, dynamic allocation of required 
storage space is impossible. 

Therefore, it is a draWback of the prior art that a computer 
system cannot be readily recon?gured for a different display 
device during operation of the computer system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may best be understood by reference to the 
folloWing description taken in conjunction With the accom 
panying draWings, in the several ?gures of Which like 
reference numerals identify like elements. 

FIG. 1 is a block diagram of a computer system that 
utiliZes the present invention. 

FIG. 2 is a How chart depicting the method of the present 
invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

In general terms, the method and system connects a 
display device or other device to a computer system during 
operation of the system. Initially a run time EDID (Extended 
Display Identi?cation Data) ?ag is set to a ?rst value 
indicating no run time EDID required. By monitoring for an 
interrupt a checking is carried out for a change to a neW 
display device in the computer system. If no change to a neW 
display device is detected, the run time EDID ?ag is checked 
and if the run time EDID ?ag indicates that no run time 
EDID is required, an EDID is read from a video BIOS on a 
graphics adapter in the computer system. If the run time 
EDID ?ag indicates that a run time EDID is required, an 
EDID in read from a video memory on a graphics adapter in 
the computer system. If a change to a neW display device is 
detected, the run time EDID ?ag is set to a second value. An 
EDID is then doWnloaded from the neW display device to a 
video memory on the graphics adapter in the computer 
system. The EDID is then read from the video memory of 
the graphics adapter in the computer system. The computer 
system is then con?gured for the neW display device using 
the EDID. 
The present invention alloWs a computer system to con 

tinue operation While a ?rst display device is disconnected 
from the system and a second display device is connected 
into the system. The second display device is different from 
the ?rst display device. Initially, a ?ag is set to a ?rst value 
and indicates that no run time EDID is required. When an 
interrupt occurs, the computer system is determined if a neW 
display device has been connected to the computer system. 
If there has been no change to a neW display device, then the 
?ag is checked to determine if a run time EDID is required. 
If the run time EDID is not required, the EDID is read from 
the video BIOS and the computer system is con?gured 
according to that EDID. If a run time EDID is required, then 
the EDID is read from the video memory for recon?guration 
of the system. If, hoWever, it is detected that a neW display 
device has been connected to the computer system, then the 
EDID run time ?ag is set to the second value. The EDID is 
then doWnloaded from the display device to the video 
memory. Thereafter the EDID is read from the video 
memory for recon?guration of the system for the neW 
display device. 

FIG. 1 depicts a portion of a computer system Which 
implements the method of the present invention. A process 
ing device or CPU 100 is operatively connected to a system 
memory 102 and to a graphics adapter 104. The graphics 
adapter 104 has a graphics processor 106, Which is an 
application-speci?c integrated circuit. The graphics proces 
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sor 106 is connected to a video memory 108 on the graphics 
adapter 104 and to video BIOS 110. The graphics processor 
106 is also operatively connected to the CPU 100 and to a 
display device 12. The CPU 100 is connected to the video 
memory 108 by a virtual link 118, and is connected to the 
video BIOS 110 by virtual link 120. 
When the computer system is initially turned on and 

booted up, the graphics processor 106 and the graphics 
adapter 104 reads the EDID from the display device 112 and 
transfers it to the video BIOS 110 (path 124). On some 
computer systems the video BIOS 110 is shadoWed, that is 
a copy of the video BIOS 110 is stored in the system memory 
102 in the memory portion 114. The shadoWing of the video 
BIOS 110 occurs at boot up. During boot up and only during 
boot up, the EDID is read from the video BIOS 110. The 
CPU 100 then proceeds to con?gure the system for the 
display device 112, Which is currently connected to the 
graphics adapter 104. Atypical implementation of the graph 
ics adapter 104 is the Rage 128 Pro TM graphics adapter 
manufactured by ATI Technologies, Incorporated. The 
method of the present invention is implemented in a soft 
Ware routine, Which is stored in the system memory 102 in 
a memory area 116. The softWare routine is a terminate and 
stay resident (TSR). The TSR’s reside in memory at all times 
once they are loaded and can be instantly accessed from 
other programs. A TSR cannot be sWapped out of memory 
by the computer system. The softWare routine of the present 
invention remains in the system memory area 116 of the 
system memory 102 and monitors the computer system for 
an interrupt, Which occurs When display devices are hot 
sWapped. 

FIG. 2 is a How chart depicting the method of the present 
invention. Initially in step 200, a run time ?ag is set to a ?rst 
value Which indicates that there has been no change of a 
display device. In step 201, it is determined if a neW display 
device has been connected to the computer system. Such a 
detection, for eXample, can occur by monitoring the com 
puter system for an interrupt. If there is no detected change 
of a display device then a determination is made as to 
Whether a run time EDID is required in step 203. If no run 
time EDID is required, then the current EDID is read from 
the video BIOS 110 on the graphics adapter 104. Only at 
boot up of the computer system Will no display device 
change be detected as Well as no requirement for a run time 
EDID resulting in the step 205 of reading the EDID from the 
video BIOS 110. 

If in step 201 an interrupt in the computer system has 
occurred and then detected, it is an indication that a neW 
display device has been connected to the computer system. 
Then in step 207 the run time EDID ?ag is set to a second 
value indicating the change in the display device. Thereafter, 
the neW EDID is doWnloaded from the neW display device 
to the video memory 108 in the graphics adapter 104. The 
CPU 100 then reads the EDID from the video buffer 108 in 
step 211. It is to be understood that in some computer 
systems the CPU 100 Would read the EDID from the 
shadoWed video BIOS in the area 114 of the system memory 
102. 

If there Was no change of the display device detected in 
step 201 but the run time EDID ?ag had been set to the 
second value indicating that the run time EDID Was required 
in step 203, then in step 213 it is determined if the run time 
data is checked by doing a CRC (cyclical redundancy 
checking) Which is a standard error checking technique used 
to ensure the accuracy of transmitting digital data. If it is 
determined in step 213 that the CRC of the run time EDID 
data is doWnloaded from the display device to the video 
memory in step 209, the EDID is then read from the video 
memory by the CPU 100 in step 211. If the run time EDID 
data CRC is okay in step 213, then the EDID is immediately 
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4 
read from the video memory in step 211. The computer 
system is ?nally con?gured or recon?gured, as the case may 
be, in step 215. 

It is to be understood that although the eXample above is 
provided for a graphics adapter 104, the principles of the 
present invention can be applied to other application speci?c 
integrated circuits (ASIC) that are connected to the com 
puter system and that have devices connected thereto Which 
are interchanged. In general, the method of the present 
invention detects the device change When the CPU has an 
interruption. The softWare routine of the present invention is 
stored in system memory and is a TSR that communicates 
With the ASIC. Thus, the softWare routine for a device 
change in the computer system detects the CPU interrupt 
and the softWare is thus invoked and communicates With the 
graphics adapter. Thereafter, it analyZes the EDID and sets 
the parameters for the neW device. 

The present invention stores the EDID in the top bound 
ary area of the video memory With the siZe being allocated 
as a function of the EDID siZe. Memory is reserved so that 
the EDID need not be read every time the mode is set as is 
done in the prior art. EDID data integrity in memory is 
veri?ed before a decision is made to reread the EDID. Also, 
dynamic allocation of temporary storage is possible With the 
present invention When hot plugging display devices. 

Thus, the present invention overcomes the draWbacks of 
the prior art, Which had limited space for storing the EDID, 
and overcomes the problem of the relatively long time 
period for reading EDIDs When queried by third parties, as 
Well as handling of hot plugging of display devices. 

The present invention is not limited to the particular 
details of the apparatus and method depicted, and other 
modi?cations and applications are contemplated. Certain 
other changes may be made in the above-described appara 
tus Without departing from the true spirit and scope of the 
invention herein involved. For eXample, the softWare routine 
of the present invention can be utiliZed in a computer system 
in Which a variety of devices are changed, as Well as, display 
devices. The method of the present invention can also be 
utiliZed in a variety of different graphic adapters, video cards 
and graphic accelerators. It is intended, therefore, that the 
subject matter of the above depiction shall be interpreted as 
illustrative and not in a limiting sense. 
What is claimed is: 
1. Amethod for connecting a display device to a computer 

system during operation of the system, comprising the steps 
of: 

a) setting initially a run time EDID (Extended Display 
Identi?cation Data) ?ag to a ?rst value indicating no 
run time EDID required; 

b) checking for a change to a neW display device in the 
computer system; 

c) if no change to a neW display device is detected, 
checking the run time EDID ?ag and if the run time 
EDID ?ag indicates that no run time EDID is required, 
reading an EDID from a video BIOS on a graphics 
adapter in the computer system, and going to step e), 
and if the run time EDID ?ag indicates that a run time 
EDID is required, reading an EDID from a video 
memory on a graphics adapter in the computer system, 
and going to step e); 

d) if a change to a neW display device is detected, setting 
the run time EDID ?ag to a second value, doWnloading 
an EDID from the neW display device to a video 
memory on the graphics adapter in the computer 
system, reading the EDID from the video memory of 
the graphics adapter in the computer system and going 
to step e); and 
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e) con?guring the computer system for the neW display 
device using the EDID. 

2. The method according to claim 1 Wherein step b) of 
checking for a change to a neW display device comprises 
detecting an interrupt in a CPU of the computer system 
during operation of the computer System. 

3. The method according to claim 1 Wherein the method 
is executed by a softWare routine stored in a system memory 
of the computer system. 

4. The method acoording to claim 3, Wherein the external 
softWare routine is a terminate and stay resident in the 
computer system. 

5. A method for connecting a neW display device to a 
computer system during operation of the system, comprising 
the steps of: 

a) providing a softWare routine that responds to an inter 
rupt of a CPU of the computer system based on a run 
time EDID (Extended Display Identi?cation Data) ?ag 
indicating a run time EDID is required; 

b) determining by the softWare routine, in response to the 
interrupt in the computer system, that a neW display 
device has been connected to the computer system; 

c) if no change to a neW display device is detected 
checking the run time EDID ?ag and if the run time 
EDID ?ag indicates that no run time EDID is required, 
reading an EDID from a video BIOS on a graphics 
adapter in the computer system, and going to step e), 
and if the run time EDID ?ag indicates that a run time 
EDID is required, reading the EDID from a video 
memory on a graphics adapter in the computer system, 
and going to step e); 

d) if a change to a neW display device is detected, setting 
the run time EDID ?ag to a second value, downloading 
an EDID from the neW display device to a video 
memory on the graphics adapter in the computer 
system, reading the EDID from the video memory of 
the graphics adapter in the computer system and going 
to step e); and 

e) reading the neW run time EDID from the video memory 
of the graphics adapter of the computer system and 
con?guring the computer system for the neW display 
device using the neW run time EDID. 

6. The method according to claim 5 Wherein step b) of 
checking for a change to a neW display device comprises 
detecting an interrupt in a CPU of the computer system 
during operation of the computer system. 

7. The method according to claim 5 Wherein the method 
is executed by a softWare routine stored in a system memory 
of the computer system. 

8. The method according to claim 5, Wherein the softWare 
routine is a terminate and stay resident in the computer 
system. 

9. Asystem for connecting a display device to a computer 
system during operation of the system, comprising: 

a central processing unit; 
a graphics adapter operably connected to the central 

processing unit, the graphics adapter having a graphics 
processor operably connected to a video memory and a 
video BIOS; 

a display device operably connected to the graphics 
processor in the display device; 

a system memory operably connected to the central 
processing unit, Wherein the memory stores operating 
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instructions that cause the central processing module 
to: (a) set initially a run time EDID (Extended Display 
Identi?cation Data) ?ag to a ?rst value indicating no 
run time EDID required; (b) checking for a change to 
a neW display device in the computer system; (c) if no 
change to a neW display device is detected, checking 
the run time EDID ?ag and if the run time EDID ?ag 
indicates that no run time EDID is required, reading an 
EDID from a video BIOS on a graphics adapter in the 
computer system, and going to step e, and if the run 
time EDID ?ag indicates that a run time EDID is 
required, reading an EDID from a video memory on a 
graphics adapter in the computer system, and going to 
step e; 

(d) if a change to a neW display device is detected, setting 
the run time EDID ?ag to a second value, doWnloading 
an EDID from the neW display device to a video 
memory on the graphics adapter in the computer 
system, reading the EDID from the video memory of 
the graphics adapter in the computer system and going 
to step e; and (e) con?guring the computer system for 
the neW display device using the EDID. 

10. The system according to claim 9 Wherein step b) of 
checking for a change to a noW display device comprises 
detecting an interrupt in a CPU of the computer system 
during operation of the computer system. 

11. The system according to claim 9 Wherein the method 
is executed by a softWare routine stored in a system memory 
of the computer system. 

12. The system according to claim 11, Wherein the soft 
Ware routine is a terminate and stay resident in the computer 
system. 

13. A method for connecting a neW display device to a 
computer system during operation of the system, comprising 
the steps of: 

a) providing a softWare routine that responds to an inter 
rupt of a CPU of the computer system based on a run 
time EDID (Extended Display Identi?cation Data) ?ag 
indicating a run time EDID is required; 

b) determining by the softWare routine, in response to the 
interrupt in the computer system, that a neW device has 
been connected to the computer system; 

c) if no change to a neW display device is detected, 
checking the run time EDID ?ag and if the run time 
EDID ?ag indicates that no run time EDID is require, 
reading an EDID from a video BIOS on a graphics 
adapter in the computer system, and going to step e), 
and if the run time EDID ?ag indicates that a run time 
EDID is required, reading an EDID from a predeter 
mined memory on a graphics adapter in the computer 
system, and going to step e); 

(d) if a change to a neW display device is detected, setting 
the run time EDID ?ag to a second value, doWnloading 
an EDID from the neW device to a predetermined 
memory on the computer system, reading the EDID 
from memory in the computer system and going to step 
e); and 

e) reading the neW run time EDID from the predetermined 
memory in the computer system and con?guring the 
computer system for the neW display device using the 
neW run time EDID. 


